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The Impressive discoveries about Saturn's Voyager 2 passed closer to Saturn than Voyager 1 

atmosphere, rings and satellites by Voyager 2 head had passed nine months earlier. The Voyager 2 trajec- 

this report on significant accomplishments of the Jet tory provided a unique opportunity to examine the 

Propulsion Laboratory in research and development for rings in greater detail, and several satellites at 

the fiscal year ending September 30, 1981. much closer range than Voyager 1. 
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Figure (opposite pagej: False-color image of Saturn was made from two Voyager 2 
frames — one violet and one green. Images were taken on August 19, 1981, from a distance 
of 7.1 million kilometers. Smallest observable features are 130 kilometers. Wavelike struc- 
tures in ribbon are moving eastward (to right) at 1-SO meters per second. 



M0IN4L PAGE 

lOR PHOTOGRAPH 



ORION'^'- PWE « 

Of POOR QUALITT 


z 

oi 

3 

H 

< 

CO 

Cl. 

O 


X 


c 



DC 

Of 


* 


3 

00 

to 

K 


C 

CO 

« 

u 


u 

u 

to 

0> 


X 

(b 

CJ 

4-i 



> 


0; 



CO 

w 

E 


•o 


04 




4J 

4-1 

CM 


u 

to 

3 



4-i 


o 

T3 


•H 

4-1 


c 


E 


* 

to 


cn 

c 

DC 



c 

0 

c 

• 


CQ 


•H 

CO 


U 

(0 




w 

3 

1 

•> 



P—4 

< 

o 


cc 

u 




rH 

c 

0> 



«c 

0 

X 

0; 


c 

u 

4^ 

»-> 


DC 



CO 



(U 

c 




X 


DO 



4J 


c 


0 


CD 

fH 


•H 

o 

V4 

Wl 


•a 

4J 

0) 

1 


CI3 



u 


u 

T3 

01 




to 

E 

•o 

• 

r— ^ 

0) 

m 





•W 

eo 


i» 


TJ 


01 

0( 

to 


» 

> 

00 

00 

0> 

c 


to 

c 


0 

4J 




•H 

u 

0 

u 

•H 

CO 

0> 

> 


4ij 

fH 

a 


(U 

u 

> 

CO 

VM 


* 

tH 

0> 

c 



o 

u 


PRECEDING PAGE BLANK NOT FILMED 



C E 


° S'® 

K t- S 

5 > 5 

1 1 1 

2*5 

M f5 -** 

I ^ " 

-t! 

00 ^ 

-.1 

«o V 

^ fi. 

t; 2 

“1 


O O V 


00 B 


> £ 


S £ 

^4 


I I -o 
- « " 
o «> — 

- s •? 


Il 

» o 

c B 


. 0 
c £ 
o M 

£ *r 

a. as 


K -o 
3 w 

3 S 

-I 

if 

ii 

z g 

CO 

•O "O 


CTJ 

O 

Z 

M 

Q£ 

u: 

X 

H 






















DC 













c 




CO 


















c 













o 




Of 


















•rl 







3 




rH 


•H 




u 


0 


CO 






p 






to 


DO 

X 






33 

CO 

G 



X 

G 


0 


c 


3 


C 



•3 



1 






4H 


C 

3 

G 





0 

DC 

U 


G 

G 

3 

3 



CO 

CO 

l; 

>. 

0 

3 


c 

3 

0) 

X 


00 




G 

CO 

CO 

O 

X 


3 


1 

•X 

c 

o 


> 

G 

X. 

3 

CO 


4-t 

— 


X 

1-1 

3 


3 

X 

X 



c 

4H 



^H 

s: 

X 

X 



X 

TJ 

c 

X 





C 

*r4 

3 

DO 


CO 

c 

•> 


4-1 

O 



X 

4^ 

p 


X 

c 

u 


DC 

u 

G 

E 



3 

G 

3 

3 

u 

G 


CO 

G 

G 

> 

c 

•> 

•H 

)-4 

>4 

•3 

0i 

3 


00 



1 

3 

>. 


o 


C 



3 

4-> 



4-1 


a 


JD 


CO 

G 

G 

•— < 

•H 

1 

T3 

3 


3 


C 


c 

p 

VM 

< 


X 

u 

Urn 

G 

•H 

U 

>. 

C 



3 

CO 

G 


G 




G 

X 

3 


00 


4-1 


to 

a 

3 


X 

3 

0 


X 

3 

CO 




c 

^H 


CO 


3 

C 

CO 

3 

r" 

G 


c 

G- 

•h-4 

C 




to 

to 

O 

3 

X 


X 

00 


3 

O 

> 

a 

CO 



■* 

3 

3 

G 



•H 

G 

E 

4J 



G 

G-t 

TJ 

< 

a* 

#4 

CO 


c 

a 

•3 



1 

C 

c 

X 



a 

u 

P—S 

G 

>. 

X 


B 


G 

E 

X 

X 


CO 


G 

•r-t 



X 

1 

•H 


0 

o 


X 


u 

X 

c 

X 

3 

X 

CO 

0> 

CO 

•C 


a 

3 

•H 


•H 

3 

H 

X 

G 

a. 


3 

TJ 

G 


4-> 

< 

•o 

X 

1H 

tH 

>4H 

3 



X 

•H 


3 

O 


w 


4-1 

a 

3 

3 

H 


4H 




U 

*H 


4H 


N 

• 



CO 

4-1 

4J 

a 

o 

X 

• 

X 

1 

CO 

X 

3 


CO 

<D 

c 


E 

X 

r* 



G 

rH 


X 

G 

CO 

• 

G 

G 

•H 

c 

•> 

E 

U 

•pH 

•pH 




X 

c 

Q 

c 

3 

0 

3 

•H 

a 

G 

<4-4 

•w 



iJ 


CO 

*r4 

r 

X 


CO 

c 

X 

G 

X 

3 

CO 

k4 


3 

T3 

IH 

OT 

•3 

X 

X 


a; 

X 

a 

X 



E 

o 


3 

3 

CO 


a 


OC 

O 

3 

•—4 

G 


r-4 


X 

Wi 

0 

4-» 


•3 

o 

•pH 

3 

X 

3 

3 

4.J 

X 

E 

3 

CD 

o 

G 


p 

X 

r-4 




3 

c 

X 


•3 

3 

4-i 

G 

G 


OJ 

U-4 

CO 

CO 

< 


3 

O 

3 

X 

C 

X 


O 

^4 

U 

o 

U 

>■. 

X 


a 

G 

• 

G 

X 

•X 

3 

4-1 


4^ 

c 

G 

r-4 

3 

4-1 

H 


(U 


•3 

3 

X 

U 


3 

0^ 

3 

tj 

DO 

0 


3 

c 

3 

> 

X 

CO 

3 

c 

X 

X 


c 

X 

CO 

G 


G 

X 

c 

c 

CO 

u 


3 

X 

X 


3 



3 


C 

u 


X 

eg 

pH 

3 

3 

G 

X 

•H 




•H 

3 

ir, 

G 

G 

•H 

X 

3 

3 

a 

c 

■ 

00 



E 

X 

1 

T) 


3 


u 


CO 


3 

E 

C 

a 

C 


C 

3 

X 

o 

C 


CO 

X 

G 


0 


CO 

CO 

CO 

3 

3 

3 

0 

X 

O 

u 

3 

X 

u 

3 

c 

G 


U 


r^ 

a 

3 


o 

X 

3 

a 

z 


c. 

G 

G 

X 

o 

>4 

DO 

c 

CO 

E 

X 

X 

X 



CO 

3 



u 

0 

E 


X 

3 

T 

CO 

C 



X 

> 



G 

CL 

X 

CO 

O 

c 

*H 


o 

E 

•H 

X 

H 

X 

3 

3 


> 

o 

VM 

4H 

•H 


• 

•pH 

X 

X 


0 

c 

X 



3 



CO 

H 

a 


(U 

01 

rH 

CO 

•H 





3 

X 

c 

3 

X 

o 

CO 

4H 

u 

CO 

u 

3 

3 

to 

a 


X 

X 

X 

X 

• 





c 


> 

CO 

0> 


3 

C 


>4 

00 

X 

•w 

X 




3 

G 

c 

1 

X 

>4 

4-1 

E 

3 

o 

O 

3 

X 

3 

lH 

G 


G 

o 

)-4 

•H 

c 

>-l 


U 

0 

• 

X 

3 




X 

B 


rH 

iJ 

0 

c 

U 

1 

G 

c 

3 

X 


> 


O 

•G 

G 

• 

O 

X 

lU 

4J 

o 



3 


X 

c 

E 

14- 

4J 

3 

3 

OJ 

CO 

o 

G 

•H 

o 

3 

3 

rH 

u 

X 


3 

O 

X 

33 

G 

CO 

X 


X 

00 

to 

T-I 

pH 


3 

3 

c 

o 

X 

o 

c 

X 

3 

4J 

•H 

CO 

S 

4-» 

c 

X 

3 

DO 


3 

p 

3 


3 

3 

G 


DC 

c 

3 

to 

pH 

CO 

to 

X 


U 

3 




•H 

O 

a 

CO 



•H 

CO 


X 


C 

3 

00 

00 

CJ 

E 

3 

X 


CO 

c 

G 

C 

5^ 

v 

CO 

4-4 

to 

•k 

O 

E 

•3 


3 

"J 

E 


>v 

CO 


U 

> 

3 

3 

X 

•H 

3 

3 

c 

3 

X 

C 

3 

G 

G 

•H 

♦H 

X 

0 

U 

u 

•pH 

X 

O 

X 

C 

3 


U 

i4-f 

X 

3 

CO 

Qc: 


CO 

u 

X 


O 

G 

C 

X 

X 

X 

o 



^H 

G 

G 

G 

X 

> 


u 

X 

O 


3 

o 

3 

3 

c 


3 




VM 

rH 

G 

3 

3 



X 

00 

X 


X 


3 

DC 

C 


*H 

E 


CO 

o 

'pH 

c 

•3 

00 

PH 

3 

C 

3 


X 

3 

X 


o 

o 

CO 


3 

3 

3 

3 

so 

1 

•3 


^H 

- 

C 

G 

G 

X 

0 

lU 

CO 


o 


C 

•pH 

X 


3 

X 

rH 

X 

00 

0) 

• 


a 

-O 

3 

> 

O 

0 

X 

3 

OQ 

3 

3 

•H 

C 

•H 

G 

G 

c 

tp 

X 


X 


#• 

3 

X 

> 

> 


3 

(D 

X 

c 

rH 

CO 

4H 

o 

O 

3 

X 

C 

G 

X 



X 

00 

G 

X 

3 

G 


ex. 


4-1 

C 

4-» 

o 

CO 


3 

C 


X 

•pH 

E 

D 

X 

a 

CO 

•H 

X 


X 

3 

3 

U 

3 

3 

3 

3 

c 

CO 

3 




B 

3 


0) 

•H 

LJ 

<i> 

Uh 

3 

3 

C 


X 

li 

X 

X 

B 

0> 

6 

O 

DO 

X 

3 

3 

CO 

X 

-X 

X 

C 

X 

E 

X 

3 


E 

c 


o 

OJ 

3 




> 


3 

3 

3 



1 

0 

c 

•H 

X 

C 

3 

X 

X 

c 

C 

•H 

X 

•PH 


•H 

3 


•H 


G 

X 

4-1 

CO 


00 

•H 

#4 

C 

3 

3 

X 


4-» 

>4 

b. 

u 


^H 

a 

•H 

3 

O 

X 


X 

rH 


E 

X 

U 

trt 

3 

T3 

G 


o 




c 


3 

•fH 

E 

X 

3 

3 

X 

3 



u 



S-I 

C 


C 

o 


1 

X 

3 

3 

a 


X 


x: 

G 


)-l 

a) 

to 

•pH 


00 


3 


OU 

X 

0> 

X 

3 

>» 

•H 

0) 

3 


3 

3 

X 

3 

X 

3 

3 

pH 

E 


E 

3 

G 

G 

G 

3 

o 

IH 

00 

•o 

0) 

c 

X 

3 

•3 

3 

X 


H 

C 



X 

X 

iH 

0 

X 


H 

O 

ja 

C 

X 


*> 

O 

X 

G 


X 

3 

tH 

0> 

c 

c 

4J 

•pH 

X 


3 

>. 


c 


3 

DO 

4J 

hU 

41 

rH 

X 

X 

3 



0 

X 

•X 

33 


X 

a. 

rH 

c 

G 

3 

u 

3 

•rH 

o 

CO 

u 


a 

X 

0 

3 

CO 



c 




CO 



X 


3 

a 

3 

t 

3 

CO 

X 

E 

0 

•H 

•H 

C 

a. 


M 

a 

CO 


4h 



> 

3 


• 

«4 

•H 

rH 

O 

X 


00 

X 

X 

• 

3 


00 

C 

X 

G 


o 

u 

rC 

G 

3 


C 

1 

to 


3 

3 

3 

00 



u 

00 

1 

rH 

CO 

H» 

o 


c 

O 


CO 

3 


3 

O 

•X 

4-1 

3 

u 


G 


X 


V4 

u 

0) 

}-t 

o 

3 

X 

c 


U-t 

Q> 

C 

Q 

4J 

o 




X 


X 

G 

O 



c 

3 

3 

OC 



•H 


3 


3 


w. 

0) 

u 

C 

X 

•X 


•H 


•H 


u 

•H 

c 

3 

u 

X 

X 

3 

U 

a 


C 


pH 

C 

X 

>^ 


3 

<H 

X 


4-1 

"O 

>H 

c 

Vh 

o 


X 


U 

iJ 

X 

*> 

CO 

4J 

5 

E 

CO 


u 

3 

U 

E 


3 

•o 

a 

•H 

3 

3 



a 

X 


CO 

c 

o 

c 

3 

X 

c 

1 


0) 

CO 

1 

1 

4J 

a 

o 

O 

G 

X 

3 

C 

0 

0 


3 

c 

X 

E 

E 

X 


3 

E 

X 


to 

to 

u 

•H 

c 

PU 

X 

u 


> 

«-H 

CJ 

O 

CO 

0 

TJ 

3 

C 

o 

E 

3 

vm 

tJ 


3 

3 

3 


3 

X 


3 

•H 

-o 


O' 


Long before Voyager 1 flew within 4000 kilone- vide an atmospheric temperature profile for Titan* At 

of Titan's surface, this largest of Saturn's the bottom of the atmosphere, the ^temperature 1^ 95 

; was known to possess a substantial atmosphere kelvins and the pressure is 1.6 bars. A minimum *=tmo- 

ining methane (CH^), ethane (C 2 H 6 ) , ethylene spheric temperature of about 70 K occurs at 0.1 bar. 
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Voyager 2 image of Titan shows contrast differ mces and a well-defined equatorial boundary between the northern and southern hemispheres of Saturn’s 
largest satellite. A dark polar collar also appea s at about 60°N latitude A distinct layer of submicron-size particles stands above the main cloud Uyer on 

fn^ ItmK ^ 
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Composite photo of newly discovered Saturnian satellites shows 
(clockwise from left) I980S28. I980S26, I980SI, I98CS25. 
I980S6. I980SI3, I980S3. and I980S27, all to the same 
relative scale, i.nceladus (oppersite page) has terrains of different 
ages - most recent appears lerj than 1 90 million years old. 
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The JPL analysis of the thermal emission from shorter than 15 micrometers; the remainder of the 

lo yields 2 i 1 watt per square meter as the heat surface radiates power at wavelengths longer than 

flow from the interior. This is very large by any 20 ym. The JPL team found that this spectral 

planetary criterion. Comparison with data for the separation is clearly evident in the published ob- 

Earth and the moon, in the table, shows that lo is servations of lo made 10 years ago by astronomers 
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JPL RADAR ASTRONOMY: ASTEROID APOLLO AND SATURN 
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Average spectrogram of all of the November 1980 asteroid Apollo observations. Power density is plotted against frequency. The dotted curve is the theoretical 
iesponse from an ideal rotating diffusing sphere having a radius of 600 m. The rotation rate was determined from the radar albedo variation with time, and a valc.e 
of 3.06 h was observed. 
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Laboratory setup for Quasi-Biopolar Battery development and testing. 


AUTOMOTIVE DIESEL ENGINE PARTICULATES DESTRUCTION BY ELECTRICAL DISCHARGE 
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Static particulates destruction test using agglomerated particles in powder form. (Left) Powder being introduced to the comb grid (Right) ParticuUtes 
being ignited by the arc plasma and destroyed by combustion. 



I 

Jt 


</) 

c 

o 

• wmmm 

■(5 

o 

■ wmmm 






PRECEDING PAGE BLANK NOT FILMED 


m 






GLOBAii MAPS OF WATER VAPOR, WIND SPEED, AND WAVE HEIGHT 
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determined from analysis of Seasat data. 
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ADVANCES IN DIGITAL SAR PROCESSING TECHNIQUES 
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Digitally processed Seasat SAK image of the Los Angeles 
basin. The image was produced by a high-speed processing 
algorithm developed at JPL. 






TECTONIC STUDIES IN THE CARIBBEAN WITH SEASAT RADAR IMAGERY 
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served topographic anomalies in the SAR images indicate two major zones of east-west lineaments with a set of 
recent tectonic activity. The imagery for Jamaica has west-northwest lineaments running between them. This 

enabled a synthesis of the orientation and relative latter set is characterized by strongly lineated Karst 

vertical displacements of major earthquake faults. ridges, suggesting rapid, continuing deformation. 
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Gulf of Mexico sca-surfacc height changes over a 21 -day period (September 17-Octobcr 8. Sea-surface height changes from a numerical circulation model of the gulf at 10-day intervals 

1 978) at 3-day intervals as dete. mined by the Seasat altimeter along ground track 2. along a line corresponding to ground track 2. Note similarity to the altimeter results. 

Surface elevation prorilcs of t '.is nature occur only when the loop current is shedding an 
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SERIFS proof-ot-concept station with L-band (1.2 and 1.6 GHz) reception capability Tor signals from the NAVSTAR Global Positioning 
System (GPS) satellites. Especially designed for operation with one or more similar stations to achieve few centimeter. 3-dimensiorul 
baseline measurements in near-real time. For application of crustal dynamic measurements over baseline of 20 km to perhaps interconti- 
nental distances. 
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Results of reduced gravity drop dynamic experiments with JPL's three- 
axis acoustic levitation module are shown as flown and observed on a 
SPAR rocket. 
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Overall view of the Space Shuttle cargo bay and control cabin simulator at the 
RMS Manipulator Development hacility of the Johnson Space Center in 
Houston, Texas. The voice control systein and camera control panel arc 
located in the control cabin (aft end of the Space Shuttle cockpit). 
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An operator inside the control cabin simultaneously operating the RMS manipulator arm and controlling the cameras and monitors by voice 
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The RF' dissociation and solenoid pictured in JPL laboratory. 
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The experimental 1 28-elcincnt infrared linear array of indium antimonide photodiodes shot^n here uses silicon multiplexer for readout. 





ELECTRON-PHOT 'r CO.NCIDENCE TECHNIQUE AS A RADIOMETRIC 
CALIBRAT_JN STANDARD IN THE VACUUM ULTRAVIOLET 
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A standard source in the vacuum ultraviolet. 








TUNABLE LASERS FOR REMOTE SENSING APPLICATIONS 
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